An induced fit hypothesis for antigen recognition by T lymphocytes: a role for specific antigen retention structures on antigen-presenting cells.
The nature of T lymphocyte recognition of foreign antigens is not known, despite recent advances in elucidating the cellular structures that may be involved in the specific interactions. The central difficulty in this process is that T cells respond to foreign antigen only in the context of major histocompatibility complex (MHC) antigens expressed by another antigen-presenting cell. In addition, T cells that interact with class II MHC antigens do not bind foreign protein antigens in their native form, but seem to recognize only proteolytic peptide fragments as the relevant antigen. The simplest explanation for these observations is that the class II MHC antigens themselves bind antigenic peptides to form the appropriate determinant that interacts with the antigen-specific T cell receptor. However, to date no such antigenic complex has been found with MHC antigens despite rigorous attempts at their demonstration. One alternative explanation described here is that there is no preexisting foreign antigen-MHC antigen complex prior to interaction with T cells, and it is the T cells that cause the two moieties to become associated for recognition by a single antigen-specific T cell receptor. Central to this mechanism is that foreign antigenic peptides must be associated with specific antigen retention structures (SARS) expressed by antigen-presenting cells which retain and protect the peptide on the cell surface. These SARS, upon interaction with T cell membrane moieties, would subsequently associate with MHC antigens. A hypothesis to describe this mechanism is developed to account for published observations of antigen processing by antigen-presenting cells and T cell antigen recognition, and makes several predictions that are experimentally testable. This mechanism is also generally applicable to other cellular interactions in which soluble peptide mediators may become associated with surface components of one cell type, and this newly formed complex is in turn recognized by a receptor on a second cell type to deliver functional signals.